a ^ L* ll 


a AjUj:) Jj^ f Imu) 

4jL> J cia*Jj *4 jI-*J Ui^ ls-l £i*-al' -uLm CjUjI^ 

.4^111 JjjjjlJ J_L JA j trills .-'. l A-LuAl^Jl 


tjlji 1 


dll jJaiJU 


\ 4jj 1 j t & 4_]j|l jJl 4 il U^lliU ^Uj jl 4jjl j) t ° 4j_j 1 jil jj^il - -L~a±± - 1 



ijjj 4 uXr- _lij4 tl.LEk i^Ju. 

dliil 3 ^ AiLtiljfiJl J ^_j-a A_J jl 3 

^jl£ til ^ tiiUJl ^1.^1 hj\^\ 


. i* 


jLuaJ AJlLua-cJl kHudS ^ + ^g-a *Lj j.1 j 

' jL^a 


* ° U L_A*-aJ - V 

4-4 4jtil J js j 4 >>l .■ 'l jj 'i 

^gJb j 4 jj vs^ ^iLuid j-JLj 


j 3j^J L S S' J ~ lQ ^ l ‘ 

m \. il lu'-v^I 4 \ I„-.r. 1-t^ AiLuL*]l lajji ipm .liLjj 4 i3j3j^ 











CjLjLiJI alia AjtS’iJl £ jjjaaJl j ■ 5jLui*ll ^ 


-) ^LllLj k_: j ' j, JajiLua ^Lula *LS jdt_*] i jjjiiil ^jjiii] 4_j,L« jij jllj£r U ■* j^J 



i jj^Jl ^ ^ ■ - - 


jjlj 11 j^Ld^JI ^jtuu^ 




i i. . i%i pj> 

sin - 1 X = y 



90 4> ^ 2 ^ y t V ‘ ■ l *\ > ^ 



1 n Xfl St J w j) 1 ! j 


90 


2 










4 ijjij. 

a 


2 


m 




2000 ji» 3000 ^ ajl* 




AiUrt* 2000 

- = - * 0.66 

jj ■ tfjjt iiL-LjJ! 3000 



( 0.66 )= 41.7 


41.7 

2 


20.8 



90 - 20.8 =069 


j ^ ^ 69 ^ a 3bjjjl ^ 









— [jw t ® bLiC- 4 i jll->^^ Aal l^! 1 j^jLill 4j*S jl^jl A ^ J? 

\ 4j jl j ^A t ® *U jJl 4( it U k.iU g^lij jl 4j jjl jj 4^. t G jl jjll Jj <■- 1 




JUU1 o^-r 

0*006 x uflif!) A±L^a x iljJfiJt ujj = ^tjaJL JjjUt 4 jaS 

CIajIj ^ ( », * * 1) ^SjM Cji 

^jy« jj J£j tU jjo-j __^a ^ jjlmikjj J ^ja ^jti'i ^li\ o^ua^JJ ^s ji 1 ' j 

, ijC' oVi^^ lIajLj ^3 j LgJ ililjAaJli 









t> j i JIa 1 c j ^ ^ L^j j j ^Ju \ Y * ,j jIa 4jLi^3j Jl_ILa 

d 1 jll-i d ft- . >, ,■ „-. \ \ lQ-^'il 


j_^ji 

0.006 X >^Li i_kj$]l <iLu x 5iiiall <jjj = f I jaJb Jjjhll <i»£ 

jjLLijjlljll ^ ^Ija. ^ r® = « , « * 1 X ' 0 ’ * X ^ a = 






U^lLaJVIj f l&jVI kla 

l" [\ J * v ■ laJjJalj ^ jiuLe 3! ,*Jj j-o *» ^ <jl£. li) 

^ A^gjl 

t Ai'uul^li i i ■- J ^ JJ-uiA j^J-kLiJ /tij j-cl i ».i j ll _)'*£ "O' 


jjjlSlI 4iL^ ^ ^ ( Y ) jjb 4-^ ^ ^i^Jt £lfij j**j 


Lj^ii AiluuUt = (Jl^J 1 ! SilwJ + { t i £lijjl) 











n iiLaJi 



<J-la 

Lfi JJbfi T + * {_£ jiiuJ-c (JiD (AAiJ-a JJjfi t * * * 4 _sLljj-o ^ic- - jl£ lit 

_s^ll S baaaJ l <iLzJl = L_i^ll 4iu^ + ( X ■*■ ^Jl £l£J) JjjUll jjkj 

«_«*]! ^ LauaJ l AiUiJl ei* JL. X 1 O * = X . . . + (X-i-r.. ) 
















4 S 4 * 


\\ L 0.^ ll 


? ^' w.'-s. \ ijj jl^Jl ^aaii* JjlSja l a.ij tl /j'l£ 111 


*_flijj! AaL^iA /j-o <i. jiaj t <Auiaj ^ ^ ^ 


■Ji^ll l.u^ll iil^uU) = Lii^ll ASL^a - ( T -S- LJJl^Jl £lijjl) 












iliiJl ^iiLja-all Lo JL. T * » ,j ^j>>a4 \*. ^ jj* t 


* n M 


uL*. ^ !il 


_a_l^_lj J aiiaij l i 4 *1 ulJl\ — ■- a ^ H AiLum - ( ^ "=" l — 


_a^_ij <jSjiSaJt ^Jb aljii jl* 1 


J_^ii 

*s*]| £iaji) j jam jii 

= r... ( y + r.. ) 























<m ajii x ^ 

LsjU ^ ^ -Luj'l Uai. t^uLo Jj* jS J-o ijji 3 Jjuc'^L* Jlkl\ ^Llxi-Lall 4 _lLa.J _j 3 ,J-a 

ft ^ La£ j ^ 'll ftLijVl Llai ^jMi 


AjL*j] 1 jSj* 


o+ 


o$* 


J*jl k *W Jai (—) 

_ ^ 

X 

K {— ) 


X 

x 

v X 

J 

X 

' 

X 

(+) 



X 

A 

' 


2 % 

7% 

16% 

25% 


X 

# 


X 

25% 


X 

X 

X 

K 

16% 

X 

7% 


X 

2 % 


(-h>-j^4& 


j 


— v — 

> 10 




























L_ljliaC' aL^jli .^^juaLuaVl ftLaJil ,jhLaJ lLail .jl£ Gj ^+J ft jLSjj Uai. Jl J^.JbJ.i 

jpJ ^JuuLillj rA *A\ ^jjLac- Li^r, &Lajl ^jjiLuaV^ v-jll *1*31 jU> jlS lij (-)j 

Jaj^uc ^1 ^-J ^ m 1 ! t Uai j 4^_a^j_li jjtj 4s-iliall Ja jua-uj ^ ^ ^ ^ Aoi'i ^_i'l j^a jjj 

*_£ _q*Ji AjmillTj Jja A Qj-^aU 

.Ajjtj®-? ji jA* 1 Lj L * ^ L W^jua t^LaiiU^ y Ait jjll s jLijj Adi Jja ^J-a ^^ *jl&\ |jj£jj, 


JL 


—La 


_ jL ^ 0 <- jAaJ ji jilLa 1 * AiLuidJ ■- l±§j) (Jj£ A all dliaLja 

.( W- ^aJ! j ala^H) US* Jjfl ^jULull yL3 (jjSji 

0ia-i-eajJl 4 jLiCk [Jjk4-ajilii 

L_ilAu]^\i dJa 1 j 4 j jUlkt 4lp£ 4jLa^J ^jj£j j <U\ - tadib S\ aIc* \ (Jj£ 4 jLo jll ^y ^ * jA: jjlgJl At_i 

-4jd\ 












II ■ I 3 ■ ^ a ^ ^ 

.fULuttii ^ A (j-uiLluV l ^g-ajJ 1 ! flit Sjl Jill jJ-Jjt- ^aJ^Ili AjLiaJuulll - llli 

*■ gIfUj j <jLi jj >_oi: i^u-iJl J o'^jV*- Jjvdt JjSJjj laJjJaJ ^_a£j JllJ 

. u-uaLuiV I (j-Ajll fUjI j^alll 4jLaJ ^5^ 










ataJVi 1 hi j^aS 

frljil ^LJ V i ftLaJSV' iJai 0li^aj] 
^jlaaJl i^-uLaJl ^_gJ^ AjjIjJIj. tAjuLuiill Aj1*ji]1 ,^A 

■ ^jVl Sjk4U 


iaJ ^a jli ^ jIm ^L£ 1 jl Lk jJaS <■ *& >■ -*■* 1 S JJ^ j-o __^_S *iJL* Jl ji j LliJa j3 1 jl ^ (_J AJ jdaJ Jli jj 

■ ( t \?\l ^ _6 1_A- jIjlLu Aj jl Jjjjalri O Jp* l _lJ l | ^ /jjii JLa ,j£a ^ Jj-a 


.^A* L& jil'-iiHa AjjI Jj jiiLail liil*i i ^ 11\ ^ jl^. 1 j jLa AjLgjJI Ail _)! Ujjl Ijla 

^^uLaII ^jjjL2 ^ ^ . lm j JUlll£ AjIj£ h j£«ajj 















jlu aL£Jb jaj / jIaI'lj j y jM (^iLuiri = 



jV' 'Mj' j 


" , * " ^ X *■ ii*-J / ^jlalL ^ 4^1 jV^ ^il-ua-a — j^P 4 j_j 1 j 






















a±L^\ jl ^1) jj* ( *V + ) asL^ <ji-j Ahx ^.U.; '|j| 

^1JV ^j'j ^ ^ 



_ jHa ^iiSJb Jbu I A jjLtllj 4-ujLiJi A^.\ j$\ AsLuia — A^\ j$\ j 










ojLlb l^jc. 


j' 

* < * * 1 X T" * * • / " = jJj-lLj 4a 1. jyi 4 jj 1 j 

JWJ (*+) ls* ^'jV' k) 

> jjijii 


i—uLii'i Sjlaill 












I iaiil ji A LiSll A i*l j) A Jjl j 3 uill Jl_Ul 

■?A- (*+) ** 

* 4 4 a -1 U'i^ jl 1 slLg 4 ^; ■" ^ j_Sj 0 ii walll 

jJb *!_i. ^Jc- *$l jSj j- ill! 


j^5>j -(30) —331 u ! tfl -(30-00) 




























j-judjl-a ^ ^£j_!ll -Ji l-1 J ^ V^-j 

JjjjL_*J dj_£ ^pkJ jl_ )k\A\ A _ul^& ,ji u_> ^ _ LaII 




uil! 



^—iijLaJl A Ijjt-ll jV^ 

LS-^ jL-^J' UJ 1 -^ 

a—o jL-LlLJi a£j_uj jy. 

dQli-Jj * J-a 

1 _J tgi\ ..'Vnl A* 

_ JuAik jjpa AjLi jJj 



































L*£ J-Jl Jai ^a jUJll Jai J^'JbJii Ljtjj.1 Ji-Vl si* J^- ,jy* j 





















S jjjJi LjJH Ij) 4_njLaJl A Jl*H a j j,jJl *^aji a! V- Nf \ Jj $ ,jj.1j jjlgil ,jl£ !jj 

C—lII^ __^_S i toJL^k \ j! 3 jjJ j^ilLoJ jLlujJJ I'jjtlgJk t^l jjsJ Jjl - l 1 ^ j t-zllil ^ '* -•■■ *aAl* V i jj'i4_i±iLaJl A Jl* 11 eAi.1 jjl 

^ j'V-^^ A IjjlII kii^j (jl l ^ 'vj ^jLuJi ,Jl_ *LS\ _^_ia ^ 1 * jljiLoj & j_6^1l ^j_o£j 4_LdLLkilt lIAj^L^JIi 

4jj ^ of} J jLuull 


^JbJl HailJ Aual jj| £_lLj <UL£ 


jl jIaILj La] JjjjL; jJslJ (A JJjl ^ \\ *L_iJ ^iLumJ Ja j a * -■» LlaiJi ^jJZ- j '■* ; ,ji A*-al jJJ 

.^ajLJI Uail^ A_Jcr j jii ^LLla jl ^Lj C_ul£ Ll J. i Ll j] A 


■ jIaJ) JjJaaj ^ulaJ) UaiJt 

. .--a''.! ' ^_3 1.; -l 1 j jjli _* w'' ..-'-a j]LJLj l kvll A a! ..... a. ~1 Jl 1 w J ., 'V. 4 aj. jU^ 3 44 . a '-S'. • ; 

Jl_la 

Sfj'.j { J-*' 1 (■**+) “L^jVI 1-lai- ) A^-aljll £j!jj jLS } T A*J j _ s Jc. a-ii* Jj 1 ^ 

? iujbjl ^.IjVl 



















J-aJl 


f*-l' U.^ 


jlLa ^ *i*_J / jIaIIj A JU it ^ \\ -iil jV^ ^flliiLo = ^liLlcJiJ j^l j 



^ ' La c * - Y -T 1 < + z pjlail 1 4 HiLaJl A il )V^ 4 1 C^ ; 

^iL ® * jLmJl jaJ 5JL^ j 

(30-00 ) fL-jl' .j— j—* ( \! V ° * o^-j ' v-' l V i ( e * -) 

,{ 29-50) 


















■ "UHj 

lj) AJV jr J* v U 2 bjl\ j. d ^''■v ^_a f' J jjuJl J_j3j (^JlLlcJLj ^^LjJlSlJj ^ iV- ^ 1 U'vl'l 4_jjl ji A^uali jil 1 "i* ^ LlAJC- _C| 
^j-ja »__LJ jtS ji ^_ujLud^fl ‘LjLajll oL-^jl Ja_^. ^e_iC- ,_ji jJLj ^jl L^al ^jLllLsb ^ jJj j j.LL* ju*_l 

jl L-lJjS Jj't^ '£ 'l jy~: i^_ujLudV1 ■^j'-rt jjj Jaii jC l i j£L- L* 1, j, t jlLo ^ J ^f -^sLuu-cJ 

•uj 1 ^ 1 cfj* j- 

j^t 



i ji_L*i 1 + * ■>■ »*'* N' n3 ' .— l>iaJ ( ^3j- 4 ^j-4 \_LJ jSj L__jjc ! jj.'V' l A_jL* ■'■ ^ ^ Ja^i jjiil ^JC- ^ ■ -^' j 1 - W 

t _ s __jCr !^r-'v ■ ■■*■ j ■' 1_jS ^_!iil A _jJl Xjj\ j^Aj_a 

uj^ 1 *4l>^ f.3^ f>^±* <>.>« 

(V+) jl ^_iLj ^ ;^j_*a 

J—^ J jL_^l ^Ljjp^j ts-Sc- ^b> “fy 

jl_tala]] <£j _*1 Jji_JalJ A _LljLaJl A _lltlli 4_Ia_ lJ oj 

-L £ J^J t> JA .JV-IAJ, 


















41- 


tjli \ * - J^jL^Jl s-^ ^ L, {^ jJl ilijl Jai. i^h J-Sfr JL^at )jll J^_j£j 1 ^"Vir - 

^jLdljH A , . ■■‘‘illj 4 jjJialj 4 jV 1 . -v ^1 4_;jl^j Jj£ Life t^J-MiVl aLsul iai /p - iusl jl\ ^j£j 

. jjLgiJ 4; ■ ■^ l -; 4 jSj4JS]i1 Ajj'jjI 4il jVl 4-Jj‘l_) 4 i 1 .^ .-■ 


:o^ 


jUii f i 


y* '-a^Jl / iwa' j3l y* r flifll l 4 Aj x ii*^ljl3 i*'JV 1 ^>U = Uj4-^ jy^waU^ 





























I 



- ilj i _jjj ^iLuull jjl ._ij jJtj j tj£ '■ ^ 4 jj^j] jX. ^ i 1 '■ 11 J uj1 j jl blujl ^uil 1 '* ] i\ tjj 

■‘Jj 1 ^ <ij'j ^ '-*a ^ -—aAfrJ'j jjW 1 ' jtJJ Aiu-Jlj ijldjLS l 

J—^Jl 




jjl^il J* —a. l^Jl Jju. / JLjual^ll j* _al$Jl Jju x ^al jiJ jVl ^j'j - ^ ^Jj'j 

^Jj^Y S = 1 / 1 X S * = jjV^ ^Jt . ^lll l Ajjl j 

lijaJj (_ci& jil (J=“4? ;>J^ Y0 + )^* jjl$JJ ^ulaJl ‘*- i lj)' 1 W j 

-t> aiL£jl AaujJl jUai* Alii Jlialj Jx*. jL-ull 

. jLuul\ AjiiJ • a-^’j jl^Lu _jjUJJ AiljL&il JJjSJI Jjij p*}& 















^joLaIL tiljaJVt Jjj* 


RANGE 

Iftl 

DEFLECTION IN METERS 



jUL 

j^-yi 





IPf 

METERS 

1 

10 

20 

30 

40 

60 

75 

100 

125 

150 

175 

200 

300 

400 

500 

500 

3.0 

20 

41 

61 

61 

102 

152 

201 

250 

297 

34 

368 

550 

687 

900 

000 

1,7 

17 

34 

61 

68 

85 

127 

168 

209 

25Q 

289 

328 

47? 

599 

708 

700 

1.5 

15 

29 

44 

58 

73 

109 

145 

180 

215 

250 

284 

412 

529 

532 

000 

1.3 

13 

25 

33 

51 

64 

95 

127 

168 

189 

219 

250 

365 

472 

569 

900 

1.1 

11 

22 

34 

45 

67 

85 

113 

141 

158 

195 

223 

328 

426 

517 

1000 

1.0 

10 

20 

31 

41 

51 

75 

102 

127 

152 

176 

201 

297 

388 

473 

noo 

93 

9 

18 

26 

37 

46 

69 

92 1 

115 

1 38 

161 

183 

271 

355 

435 

1200 

95 

e 

17 

25 

34 

42 

64 

86 

106 

127 

140 

168 

249 

328 

402 ; 

1200 

79 

a 

16 

23 

31 

39 

69 

76 

98 

117 

136 

156 

231 

304 

374 

1400 

-73 

7 

15 

22 

29 

36 

55 

73 

91 

109 

127 

145 

215 

203 

349 

1600 

68 

7 

14 

20 

\ 2 ? 

34 

51 

68 

65 

102 

118 

135 

201 

265 

328 

1600 

63 

6 

13 

19 

25 

32 

46 

64 

80 

95 

111 

127 

189 

250 

309 

1700 

60 

6 

12 

16 

24 

30 

45 

60 

75 

90 

104 

119 

178 

235 

291 

1800 

57 

6 

11 

17 

23 

28 

42 

57 

71 

65 

99 

113 

168 

223 

276 

1900 

54 

5 

11 

16 

21 

27 

40 

64 

67 

80 

94 

107 

160 

211 

262 

2000 

.51 

5 

10 

IS 

20 

25 

38 

61 

64 

76 

89 

102 

152 

201 

250 

2100 

49 

5 

10 

16 

19 

24 

36 

48 

61 

73 

96 

97 

145 

192 

236 

2200 

.46 

6 

9 

14 

19 

23 

35 

46 

58 

69 

81 

92 

136 

183 

226 

2300 

44 

4 

9 

13 

18 

22 

33 

44 

55 

66 

77 

SB 

132 

176 

216 

2400 

.43 

4 

6 

13 

17 

21 

32 

42 

53 

63 

74 

65 

127 

168 

209 

2500 

41 

4 

a 

12 

16 

20 

31 

41 

51 

61 

71 

81 

122 

162 

201 





































3100 

3200 

3300 

3400 


3600 

3700 

3800 

3900 

4000 



















30 

49 

38 

47 

36 

45 

35 

44 





117 155 194 

113 150 1S7 

109 14& 1 BO 

105 140 174 



^3 ^3 ^3 ^3 ^3 m nn im [Tni 












163 

158 

153 

149 





















































t —aLdji' jl - •= '•* l\ -1aj ^Llfiil Ja ^j£L ^jl La] ^iiLyuJl diij 

^jIabJ 1 ! >■ L 'Vl AjjLjIj ^ ^ ll j jI*«J 1 I jlJ’" 1 J ^^ fl jSd j*s %1 jV 4iLiuaH '■ ^ t vV'Jj 

^L^,i . J S jjaad 1 ! 


\ _c^'_sj1 j &• ^ AiLuu ^ i j*'-" ■ ^ - * \* '■! ^Aiisll Lul * 

OuJl ^ilLwirf + L-iilgJl JSU — £U&AdLi]l A—WmiA 


J 

; i* 




2k 


fill** 


kj'bi 4 1 t i - £ ' j ^ JlXJ J£* * * A fr 1 . ■ -■ - ■=■''■? !■ Jjfl 4 3j-\qH .■ 


J-aJl 

UaiLi ^iLxju + wfl^AJl Jju = > <aul\ ^iL^u 

_ jf±A) F 1 * * — T * * + ■ ^*>1l ^lsLuu 

.>1 r. . A2u*A\ J& j!l ^jll AjjI j Jo ^Ujll JjJi JJ^Jj 
I^JlLll jli JajJaj ? 21 ^ 1 \ 4A l *dja ^ I _j^- ' ■ • j . a-^J 1 Jaj a i ..\ai! Lai * 

4iL*td - .Ju — gtAuaull *iiU*d 




















i ^ L Jd3| Jijii i j!u ^ 1 + + - * 11 JJU Q jiw^ * * ^iLuMJ •■ =■ ' j ^ Jaj -i_L:Ujl l lilflLj W 


r,w,. 

* ft 


:= 

;L_ 

-Jl 



llaiH AiiLbU - JJLri — jrt 1 * ^SiLwIhO 

* * — V + + - ^ } + + — ^ J ^ 1 * ^jLyiA 

, Jjlii ^l 5ujl j Lujll ^ ^ 


^LaJ! i-iflaJ ^jUll SjbaJi 

k L H l | L 

; j ..', U ... 11 C-'JljI d u jlj A W JJ s^-ilJ l, - w j ^ill ^jiua^II ,Jj-ii jju iJjJiJl gn ^ aul\ ilAjUi JiiJ Ja_ 

[L .jji£jl *l& Infill j-jl k jJ& A Ijt- - -m ^ali 

(Jj- J‘ ^ jll <4&j* jj^J 'jj 

_ £ ilAiLudll ^ 















A A ^dUjLjJu A j lym ll 

ji ^jysaSijJl \ J^i£ If lj-j ^11 - *aul\ Ai'uwLA J'^uLj p j£j ; ^ jl 

UuJl AiLjiA + i jju = j^s'kjjl i njauLdiLll ^iLuw 

UuJl ^jLu-4 - - ' a ' ^ 1 1 ilU = i^l Jjl'- 1 ^ J ^ - - j h" ‘ * ^.SLuiA 

;UjHs 

—fl^Jl ^JiLmLA 

^jj'. j, ‘.‘i j j»^a^ ^i-U**Ji ^ 



v 1 * ■ ^ 

sin' 1 x = y 



90 2 y 



^-j j ihiill ■ ^ •'j 11 


90 


2 












^IjJl .y t « • JJL «4;JLhJ'' ■ L ■ h -‘ 


k 5 i 


t n * + *j’ ! —JJ ^JLi jlp j-j d t t i dj J;'JS J it 


A „ 3800 

0.76 = - 

5000 


>» 

jj,rA** = T.. - t... Jt ii 1 —J| *_a*i 

^I*J| Jbjlj ji » AJLjl li'j wl! 

« II 4iL^i 

X ■ c . jl+ 12 J 


- 0 

!1 


49.5 


= sin‘ 1 (0.76) <r 


sln " 1 X 


= y £ 



49.5 


90 2 j*- y 5 ) 

^-y 

1 jJ 1 a \| tli j ) — 90 - 

__ —2 

Aptj2 iylpl SJfJajJl ijjtJ ^ 


65.3 


90- 





















